Analytical HPLC was performed on a Vydac C18 Protein & Peptide column (#218TP54).
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Figure S1
. Structure of coumarin probes as trifluoroacetic acid salts
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Compound series of Mini101-106 were synthesized via a von Pechmann type condensation of resorcinols with β-ketoester 1 or 2 (prepared by following the published methods) 1,2 in methanesulfonic acid 3,4 for 2-3 h at RT followed by purification by RP-HPLC to obtain the probes as TFA salts. Synthesis of Mini102 is described below as a representative example.
To a mixture of 4-chlororesorcinol (0.17 g, 1.2 mmol) and 1 (0.20 g, 0.8 mmol) was added methanesulfonic acid (1.3 mL, 20 mmol) at 0 °C. The clear brown solution gradually became dark orange within 3 h at which point the reaction mixture was diluted with cold ethyl ether (−20 °C, 10 mL), and centrifuged (3000 rpm) at 4 °C for 20 min. After removing the ether solvent by aspiration, the residual orange solid was dried under high vacuum, dissolved in H 2 O (3 mL), and purified by RP-HPLC using an appropriate linear gradient of acetonitrile containing 10% de-ionized water (A) and 0.1% (v/v) TFA/H 2 O Scheme S1. Synthesis of Mini101, 102, 103, 104, 105, and 106. (a) MSA (Methanesulfonic acid), RT, 2 h, 63%, 28%, and 5% for Mini101, 104, and 105, respectively; (b) MSA, RT, 3 h, 37%; (c) MSA, RT, 3 h, 51% and 3% for Mini103 and Mini106, respectively.
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(B) (3-50% A over 20 min followed by a steep gradient to 100% A and equilibrium back to 3% A). The fractions containing the product (retention time ~12.7 min) were collected, concentrated, and lyophilized to give Mini102 as a white solid (37% 5, 157.4, 154.3, 151.9, 126.4, 118.0, 113.4, 112.5, 104.5, 38.4, 29.7 160.0, 153.2, 152.0, 133.3, 121.9, 110.7, 109.9, 103.1, 37.3, 34.4, 29.2, 28.6 153.2, 152.0, 132.5, 122.8, 110.6, 110.0, 102.9, 51.2, 38.5, 37.3, 32.0, 31.2, 30.8, 28.6 6, 156.6, 153.3, 151.1, 125.8, 117.3, 111.7, 111.6, 103.6, 54.4, 42.4, 25.6 To Boc-GABA-OH ( 161.5, 156.4, 155.3, 140.7, 136.3, 129.1, 128.9, 128.7, 127.9, 123.5, 113.6, 113.5, 101.9, 79.5, 70.8, 39.6, 31.9, 28.8 To a suspension of compound 8 (1.6 g, 3.6 mmol) and 3 Å molecular sieves (powder, 3.0 g) in dry benzene (15 mL) was 139.2, 135.3, 128.8, 128.4, 127.7, 127.2, 127.1, 124.4, 119.6, 113.4, 101.6, 79.3, 71.1, 39.1, 31.6, 28.4 A over 20 min followed by a steep gradient to 100% A and equilibrium back to 3% A).
The fractions containing the product were collected, concentrated, and lyophilized to give Mini301 as a white solid (56% A over 20 min followed by a steep gradient to 100% A and equilibrium back to 3% A).
The fractions containing the product were collected, concentrated, and lyophilized to give 
Mini302 as a yellow solid (20%

Part II: HPLC Analysis of Coumarin Probes
As an estimate of the compounds' purity, all the synthetic probes were analyzed by analytical reverse phase HPLC (column is from GRACE VyDAC protein&peptide C18, cat.# 218TP54) using an appropriate linear gradient of acetonitrile containing 10% deionized water (A) and 0.1% (v/v) TFA/H 2 O (B) (for Mini101-104, 107-109, and 201-302: 3-30% A over 40 min followed by equilibrium back to 3% A, for Mini105, 106, and 401: 3-50% A over 40 min followed by equilibrium back to 3% A). 
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Emission/Excitation
Excitation/Emission spectra were taken by adding probe (20 µL of 0.1 mM stock solution in distilled water) to 980 µL of PBS buffer of different pH values (final probe concn = 2 µM) in quartz cuvette.
pK a
The pK a values of probes were determined from the absorption spectra. The absorbance ratio at two λ abs, max was plotted versus pH of the PBS solution; the data were fit to a sigmoid curve using KaleidaGraph (Synergy Software, Reading, PA) nonlinear regression analysis program to determine the pK a value.
log D
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The log D values were determined by a traditional shake flask method. Each measurement was performed in duplicate as follows. First, 20 µM probe solution in 1 mL PBS (pH 7.4) was prepared to which 1 mL of n-octanol was added and mixed thoroughly.
The mixture was kept in dark for 3 days for complete equilibrium, and the concentrations of probe in each layer were determined based on the UV absorbance. Table S1 . Summary of photophysical properties, log D, and pK a values.
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Part IV: Protocols for Fluorescence Microscopy Assay in HEK and
VMAT2-HEK cells and Assay Results Summary
HEK GNTI -(nonglycosylating) cell line stably expressing VMAT2 (VMAT2-HEK) and HEK GNTI -cell line stably transfected with TetR (HEK) to serve as a control were kindly provided by the laboratory of Robert Edwards at UCSF. Cells were grown in DMEM + Glutamax (Invitrogen #10569) with 10% fetal bovine serum (FBS) (Atlanta Biologicals), 100 U/ml penicillin (Invitrogen), and 100 µg/ml streptomycin (Invitrogen).
For fluorescence microscopy experiments, cells were plated on poly-D-lysine (Sigma Aldrich, concn = 0.1 mg/mL) coated six-well dishes at a density of 1.0 x 10 5 cells per well and grown at 37 °C in 5% CO 2 . After 5 days, the cells looked fibroblastic and had reached ~70% confluence. The medium was removed by aspiration, and the cells were washed with PBS (2 mL per well). To investigate the inhibitory effect of tetrabenazine (TBZ) and reserpine, cells were incubated in 1 mL of experimental media (DMEM minus phenol red (Invitrogen) with 4 mM L-glutamine (Invitrogen) and 1% charcoal/dextrantreated FBS (Atlanta Biologicals)) containing inhibitor (1 µM or 0 µM as a control, prepared from 10 mM stock solution in DMSO) at 37 °C in 5% CO 2 for 1 h. Then, the probe uptake was initiated by adding 0.1 mL of experimental media containing probe (220 µM, prepared from 10 mM stock solution in DMSO, final concn = 20 µM in the uptake assay). After incubating at 37 °C for 30 min, the media was removed by aspiration, and the cells were washed with PBS (2 mL per well) and treated with probe-free experimental media. Fluorescence images were taken by using Leica FW 4000 equipped with Chroma custom filter cube (ex = 350 ± 25 nm, em = 460 ± 25 nm) and Hamamatsu digital camera C4742-95. The fluorescent images and bright field images were acquired for 2000 ms and 37 ms, respectively. All images were adjusted using the same contrast and brightness level using ImageJ (National Institute of Health).
For the chloroquine-induced Mini202 redistribution experiment, after probe loading and cell washing with PBS, 1 mL of experimental media containing 300 µM chloroquine was added to the cells at RT for 3 min, after which time fluorescent images were taken by the same procedure described above.
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The observations summarized in Figure S3 were acquired for 2000 ms and 37 ms, respectively. All images were adjusted using the same contrast and brightness level using ImageJ (National Institute of Health). 5 Among the two variations of PC-12 provided by ATCC, the experiments were carried out using the one displaying loosely adherent (with no PDL coating) and multicellular-aggregating phenotype (CRL-1721).
Part VI: Protocols for Two-photon Fluorescence Microscopy and pH
Measurement of Secretory Vesicles in PC-12 Cells
In 
Ratiometric pH measurements of LDCVs in PC-12 cells in situ
After PC-12 cells were incubated with 20 µM Mini202 for 1 h at 37 °C in 5% CO 2 , fluorescent images containing ~10 cells were acquired by dual excitation (692 nm and 760 nm) using the Prairie multiphoton microscope, as described above. Fluorescence signals from LDCVs were manually selected using Volocity version 4.4 software (Perkin Elmer, Waltham, MA) with an appropriate object-selection parameter settings (e.g., the object size and fluorescence intensity). At this step, the total area and the punctate pattern selected as LDCVs from the two images (by 692 nm and 760 nm) were assured to be similar each other. Mean fluorescence intensity of the LDCVs from 7-10 cells were determined, which in turn was used to get fluorescence intensity ratio I 760 /I 692 . This process was repeated three times in duplicate, using new plate of cells for each measurement.
In order to measure the pH change induced by methamphetamine, the PC-12 cells preloaded with Mini202 were washed with PBS, treated with 1mL of experimental media containing 100 µM methamphetamine (prepared from 50 mM stock solution in DMSO)
for 5 min at RT, and imaged by the Prairie multiphoton microscope. Methamphetamine 
